Sediment cores and bottom water samples from across the Baltic Sea region were analyzed 27 for freely dissolved concentrations (C free ), total sediment concentrations (C T ) and the 28 dissolved aqueous fraction in water of seven indicator PCBs. Ex-situ equilibrium sampling of 29 sediment samples was conducted with polydimethylsiloxane (PDMS) coated glass fibers that 30 were analyzed by automated thermal desorption GC-MS, which yielded PCB concentrations 31 in the fiber coating (C PDMS ). Measurements of C PDMS and C T were then applied to determine 32 (i) spatially resolved freely dissolved PCB concentrations; (ii) baseline toxicity potential 33 based on chemical activities (a); (iii) site specific mixture compositions; (iv) diffusion 34 gradients at the sediment water interface and within the sediment cores; and (vi) site specific 35 distribution ratios (K D ). The contamination levels were low in the Gulf of Finland and 36 moderate to elevated in the Baltic Proper, with the highest levels observed in the western 37
. This facilitates the accumulation of pollutants in the Baltic Sea, because 45 only 2-3% of the contaminants entering can flow out through the North Sea (Brügmann, 46 1993 ). Large parts of the catchment area are industrialised or in agricultural use. The coastal zone of the southern Baltic Sea is strongly influenced by anthropogenic inputs derived from 48 industry, agriculture, tourism and shipping (Blanz et al., 1999) . In addition, atmospheric M A N U S C R I P T A C C E P T E D ACCEPTED MANUSCRIPT analyzed. A total core with a length of 20 cm was sampled from eleven stations. Bottom water 135 was sampled with the Kiel in-situ pump system (KISP, Aimes, Kiel, Gemany) described by 136 Petrick et al. (1996) . KISP was fixed on a wire and lowered to preselected depth. After six 137 hours of sampling approximately 360 L was processed and HOCs collected onto a XAD-2 138 resin column. The loaded column was stored cool and dark until analysis. (For further 139 information of the sampling procedure please refer to text S6 (SI)). Hydrographical-chemical 140 parameters were obtained with a CTD rosette. A map showing the sampling locations is given 141 in figure S1 (SI). Details, geographical positions and sampling depth of the stations are 142 presented in SI, table S1.
144
Chemicals and other materials 145 A list of all materials and chemicals used as well as a description for treatment of glassware, 146 solvents and other materials are given in text S1 (SI) and S2 (SI), respectively.
148
Bulk sediment analyses 149 The water content and the total organic carbon content (TOC) were determined for all 150 sediment samples. In addition, black carbon (ROC) was measured for surface sediments. Text Chemical analyses of sediment and bottom water 154 The sediment samples were analyzed for freely dissolved and total PCB sediment 155 concentrations (C T ) using equilibrium sampling and exhaustive extractions to yield 156 concentrations for the seven indicator PCBs (PCB 28, 52, 101, 118, 138, 153 and 180) . Figure   157 1 presents the analytical procedure of sediment processing as a flow chart. In this study baseline toxicity or rather the contribution to the baseline toxicity potential of a 269 mixture was evaluated for the sum of seven PCBs. The PCB mixture showed moderate 270 variations between the sites and was below lethality in any case. In most cases the 271 contribution of the sum of PCBs to the baseline toxic potential was approximately a factor of 272 thousand below the effective activity range (EA50, between 0.01 and 0.1). At this chemical 273 activity range baseline toxicity is lethal (Reichenberg and Mayer, 2006) . and chemical activity for station BB03 at a sediment depth of 0 -2 cm is given in Figure 3 . that freely dissolved PCBs concentrations were found to be 2 -3 orders of magnitude lower 295 than PAHs concentrations (Lang et al., 2015) . Nevertheless, the sum of chemical activities 296 and hence the contribution to the baseline toxic potential was only one order of magnitude 297 lower for PCBs compared to PAHs. 
